We assess the finger joint stiffness by measuring the active range of motion of all metacarpophalangeal, proximal interphalangeal, and distal interphalangeal joints of the involved hand with a hand goniometer. It is then compared with the normal hand for the effective range of total motion and thereby using it as a quantitative, qualitative, and reproducible method for early diagnosis of reflex sympathetic dystrophy after Colles' fracture. It is sensitive and specific.
Introduction
Reflex sympathetic dystrophy (RSD)da chronic and disabling painful condition that may result in life long misery. Early diagnosis with aggressive treatment expedites better outcome.
Although many diagnostic tools have been used, including bone scintigraphy, radiography, and magnetic resonance imaging scan, there have been limitations to these tools in making early diagnosis. 1 Therefore, we tried to develop an instrument, which is simple and serves as an objective measurement in order to assess the prognosis and monitor the progress of RSD.
The syndrome of algodystrophy is essentially a clinical diagnosis. 2 The patients present in a spectrum ranging from mild symptoms to florid disease. 2 The incidence of RSD after fracture of distal radius is variably reported from 0.02% to 32%. Finger joint stiffness is an early feature of the condition and probably is caused by the associated pain and swelling from the injury.
Methods
Our study comprised 50 patients treated from 2004 to 2005, with 32 females and 18 males, sustaining Colles' fractures and were treated in our institute and followed up for a period of 1 year.
The study protocol is as follows:
1. The study included patients aged 50 years or older, in both sexes with no major systemic illness like diabetes or other joint diseases. 2. All patients were treated conservatively with a below-elbow cast after closed reduction under sedation. The cast did not extend beyond the proximal palmar crease volarly and to the knuckles dorsally and the motion at the metacarpo-phalangeal joint (MCPJ) is not hampered. 3. X-rays were taken after closed reduction and every 3 weeks. 4. All patients were followed up weekly, and subjective and objective assessments were done. 5. Modified Gibbson and Wilson Scoring system (MGAWS) was used to identify patients developing RSD and as a gold standard. 6. Aggressive treatments, once RSD was diagnosed by MGAWS, such as reassurance-repeated education, function training, analgesics (non-steroidal anti-inflammatory medications), supervised physiotherapy without immobilization and prolonged splintage, and oral gabapentin were administered.
Subjective assessment includes pain (generally out of proportion of the degree of injury), temperature difference as compared to the opposite hand, colour as seen from the tip of the fingers and compared to the opposite hand, swelling or puffiness of the finger pulps, and sudomotor instability. 3, 4 Objective assessment was done for the stiffness of the finger joints by goniometry method. 3, 4 Finger stiffness is a decrease in range of joint motion or an increase in resistance of it. It involves the whole hand. A simple hand goniometer was used to measure the active range of motion at metacarpophalangeal-proximal interphalangeal-distal interphalangeal joints of each finger, including the thumb, and the values of each finger were added to give a total value of hand range of motion and the difference of range of motion between the two hands was calculated.
Unaffected side À affected side ¼ total value of finger stiffness. Modified Gibbson and Wilson classification ( Table 1) . 5 Patients having a score of 4 or more are labelled as RSD patients. The score of 8.5 indicated severe condition. Table 2 , pain was the most prominent feature early in the course of the treatment; it might be due to the trauma itself. At 2 weeks, only 30 patients had pain. We had 10 patients who developed RSD as diagnosed by MGAWS system as shown in Table 3 . Among them, four patients had mild to moderate condition, and six were in severe condition. Twenty percent of patients developed RSD.
Results

As shown in
By the goniometric method, we identified eight out of the 10 patients with finger stiffness as shown by a decrease in the total finger flexion at the first week. These eight patients continued to have decrease range of motion till 4 weeks. At 5 th week, only six patients had decreased range of motion and none at the end of follow-up of 1 year.
Discussion
Rhind et al 5 found no significant correlation between subjective and objective stiffness. In most classifications, the more symptoms the patients have, the more severe the disease they get.
Betcher and Casten 5 described three grades of severity of RSD based on the mode of onset, intensity of each symptom/sign, and the relative predominance of each symptoms/sign over the others.
Kozin's 5 classification was used in the 1980's based on the incomplete and variant form of the condition; however, their system did not indicate the severity of RSD and also did not include reduction of the finger movements, which is now considered important for the diagnosis.
Atkins et al and Bickerstaff et al 5 considered the most sensitive criteria to identify RSD to be tenderness in the fingers, measured using a dolorimeter. With the MGAWS system or other methods, the diagnosis of RSD can be confirmed only after 9 weeks. By the goniometry difference measurement method, even at the 1 st week, we could pick up 80% of patients who had RSD diagnosed by MGAWS system later. Early vigorous treatment can be started at the 1 st week. Two patients who did not have finger stiffness at the early stage were missed. There was only a 4% (2/50) probability of developing RSD if there is no finger stiffness at the 1 st week after injury.
By using a goniometer to measure, the total value of finger stiffness was found to have a margin of error between À63 and þ63 degrees.
We believe that goniometric measurement of finger stiffness can detect and diagnose RSD at the 1 st week. It is superior to other methods for several reasons. Firstly, our system is based on the clinical finding, which is the method to diagnose RSD. Secondly, it is simple, easy to use, reliable, reproducible, and quantitative measurement. Thirdly, it has a high sensitivity by itself. In combination with functional evaluation of other symptoms, the specificity is also high as shown in Table 4 . Temperature changes  3  14  22  13  25  17  6  2  0  Discolouration  4  5  23  29  23  20  12  6  0  Sensory disturbances  1  1  11  23  23  23  14  10  4  Shoulder pain & loss of  movement   0  0  9  9  9  5  2  2  2   Increased sweating  0  3  3  7  7  6  4  0  0  Hair & nail growth changes 0  0  4  18  27  29  16  8  3  Swelling  14  12  19  23  20  16  10  4 1 Table 3 Distribution of signs/symptoms in 10 patients with reflex sympathetic dystrophy of the hand Score/number of patients   2  1  0.5  0   Pain  7  3  0  0  Temperature changes  0  5  3  2  Discolouration  0  5  3  2  Sensory disturbances  0  3  4  3  Shoulder pain & loss of movement  0  5  2  3  Increased sweating  0  7  2  1  Hair & nail growth changes  0  4  4  2  Swelling  0  7 2 1 
Symptoms/signs
